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U p p e r Bound Exc e s s l i f e t i m e cancer r i sk a n dremedia t ion g o a l s f o r t h e Arkwood S u p e r - f u n d s i t e
Jon R a u s c h e r , T o x i c o l o g i s t A g \ ,T e x a s Remedy S e c t i o n ^ K***JuJr^
Brent T r u s k o w s k i , R e m e d i a l P r o j e c t M a n a g e rA R / U A S e c t i o n

T h i s m e m o r a n d u m c a l c u l a t e d t h e u p p e r bound exce s s l i f e t i m ecancer r i s k f or d i o x i n s and d i b e n z o f urans, and c a l c u l a t e d ar i s k - b a s e d r e m e d i a t i o n goal f o r t h e A r k w o o d S u p e r f u n d s i t ef o r c a r c i n o g e n i c p o l y n u c l e a r a r o m a t i c h y d r o c a r b o n s ( P A H s ) .T h i s m e m o r a n d u m used scenarioa a n d o x p o f i u r e p a r a m e t e r ss p e c i f i e d in the Arkwood Endanger me nt Asse s sment ( A u g u s t 30,1909). T h i s E n d a n g e r m f t n t A s B e s o m a n t w a s p r e p a r e d u t t i n g t h es u p o r f u n d P u b l i c H e a l t h E v a l u a t i o n M a n u a l ( S P H E M ) , t h ec u r r e n t g u i d a n c e at t h a t t ime.
T h e o i o x i n r i s k c a l c u l a t i o n used t h e I n t e r n a t i o n a l T o x i c i t yE q u i v a l e n t F a c t o r s C 1 T E F ) a p p r o a c h s p e c i f i e d i n t h e H a b i c h tmemo ( M a r c h 2 1 , 1390>. T h e I T E F a p p r o a c h e x p r e s s e d t h ec o n c e n t r a t i o n o f c h l o r i n a t e d d i b e n z o - p - d i o x i n s a n dd i b s n a o f urana in the f o r m of 2, 3, 7 | 8 - t e t r a e h l O r od i b e n z o - p - d i o x i n < 2 » 3 f 7 , B - T C D D > e q u i v a l o n t s . T h e r i sk-ba s edr e m e d i a t i o n goal f o r c a r c i n o g e n i c P A H a w a s c a l c u l a t e d u s ingt h e c o n c e p t o f b e n £ o < a ) p y r a n e ( B a P ) e q u i v a l e n t s .

I . a l c u l a t i o n . o f Ex c e s s Rink
T h t * u p p e r bound B X C B B B l i f e t i m e cancer r i sk w a e c a l c u l a t e daa th e p r o d u c t o f t h e c o n t a m i n a n t - s p a e i f i d i n t a k e and th ec o n t a m i n a n t - s p e c i f i c a l o p n f a c t o r . T h e c h e m i c a l - s p e c i f i ci r- take was c a l c u l a t e d as the a urn of the e x p o s u r e p a t h w a y s<oral a n d d e r m a l ) . T h e s l o p e f a c t o r < S F ) f o r 2 , 3 , 7 , 8 - T C D Di a l . S E + 5 C m y / k g - d a y ) - 1 { I n t e g r a t e d Risk I n f o r m a t i o ni y s t e m > > T h « f o l l o w i n g a l g o r i t h m s a r e used t o e s t i m a t e t h eu p p e r bound exces s l i f e t i m e cancer
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Dermal a b s o r p t i o n f a c t o r <0.01>S o i l I n g e s t i o n R a t eA d u l t s a n d o l d e r c h i l d r e n j 1 0 0 i n g / e v e n tC h i l d r e n CO - 6 y e a r s ) s 200 m g / e v a n tS & i l m a t r i x oral a b s o r p t i o n f a c t o r ( 0 , 5 )S u r f a c e a r e o f skin e x p o s e d ( b a n d s ) t o s o i lA d u l t s i 9 1 0 c m 2 / e v e n tC h i l d r e n <6 - 12 y e a r s ) i 625 cm2/ ev en tC h i l d r « n CO - S y e a r s ) ! SOO c m S / a v s n tA v e r a g i n g t i m a C 2 5 S 5 0 d a y s )Body weightA d u l t a i 70 kgC h i l d r e n C6 - 12 y * a r « ) i 29 kgC h i l d r e n <0 - 6 y e a r s ) i IS kg
C o n c e n t r a t i o n o f c h e m i c a l in BoilC o n v e r s i o n f a c t o r <1E-S k g / m g >E x p o s u / e d u r a t i o n ( y e a r s )E x p o s u r e s e v en t s per yearS o i l e x p o s u r e f a c t o r C O . S )I n t a k e C m g / k g - d a y )I n t a k e f r o m d e r m a l route < m g / k g - d a y )I n t a k e f r o m oral rout e ( m g / k g - d a y )S o i l a d h e r i n g t o s k i n ( 2 m g / c m 2 )C h e m i c a l - s p e c i f i c s l o p e f a c t o r ( m g / k g - d a y ) - 1

S c e n a r i o I
E x p o s u r e P o i n t iP o p u l a t i o n E x p o s e d ]
E x p o s u r e F r e q u e n c y <E>!
E x p o s u r e D u r a t i o n

R a i l r o a d d i t c h
R a i l r o a d p e r s o n n e l a n d A d u l t s6 e v e n t s / y e a r ( R a i l r o a d p e r s o n n e l )1 2 e v e n t s / y e a r ( A d u l t s )30 years ( R a i l r o a d p e r s o n n e l )5 6 ynara ( A d u l t s )2 , 3 , 7 , 8 - T C D D E q u i v a l e n tC o n c e n t r a t i o n ( C ) i O.C62 m g / k g ( G r i d R C )Oral I n t a k e :

R a i l r o a d p e r s o n n e l - 1 . 6 E - 1 G m g / k g - d a yA d u l t s - 6.0E-10 m g / k g - d a yD e r m a l I n t a k e iR a i l r o a d p e r s o n n e l - S . 7 F - 1 1 m g / k g - d a yA d u l t s - 2.2E-10 m g / k g - d a yT o t a l I n t a k e iR a i l r o a d p e r s o n n e l - 2.2E-10 m g / k g - d a yA d u l t s - S . 2 E - 1 0 m g / k g - d a yExces s cancer ri sk a t t r i b u t e d t o 2 , 3 , 7 , 8 - T C D D e q u i v a l e n t s ;R a i l r o a d p e r s o n n e l - 3i3E-5A d u l t s - 1.2E-4T o t a l e x ca sa cancer risk ( i n c l u d i n g c a r c i n o g e n i c P A H s ) JR a i l r o a d p e r s o n n e l - 3 in 100,000 ( 3 E - 5 )A d u l t s - i in 10,000 ( I E - 4 )



" S c e n a r i o " ! I
E x p o s u r e P o i n t !P o p u l a t i o n E x p o t a d iE x p o s u r e F r e q w e n c y ( E ) i
E x p o s u r e D u r a t i o n C D ) :

M a i n B i t eA d u l t s a n d c h i l d r e n 6 - 1 2 years
1 2 e v e n t s / y e a r ( A d u l t s )€ e v e n t s / y e a r ( C h i l d r e n 6 - 12)S B years ( A d u l t * )6 years ( C h i l d r e n 6 - 12 y e a r s )

G r i d B2 , 3 , 7 , 8 - T C D D E q u i v a l e n tC o n c e n t r a t i o n ( C ) BOral I n t a k e !A d u l t vC h i l d r e nDermal I n t a k e iA d u l t aC h i l d r e nT o t ? l I n t a k e *
Combined ages 2.9E-10 m g / k g - d a y 1.6E-10 m g / k g - d a yE x c e s s cancer r i sk a t t r i b u t e d t o 2 , 3 , 7 , 8 - T C D D e q u i v a l e n t s :C o m b i n e d ages 4.4E-S 2.4E-ST o t a l exce s s cancer r i m k ( i n c l u d i n g c a r c i n o g e n i c P A H s > iA d u l t * and c h i l d r e n - B in 10,000 CQE-S)

0.018 m g / k g
K 8 E - 1 0 m g / k g - d a y4.4E-11 m g / k g - d a y
6.4E-11 m g / k g - d a y5.4E-12 m g / k g - d a y

G r i d T C
0.010 m g / k g

l . O E - 1 0 m g / k g - d a y2.4E-11 m g / k g - d a y
3 . 6 E w l l m g / k g - d a y3.0E-12 m g / k g - d a y

S c e n a r i o I I I
E x p o s u r e P o i n t sP o p u l a t i o n E x p o s e d ]
E x p o s u r e F r e q w e n c y ( H ) iE x p o s u r e D u r a t i o n C D ) :

12 years andM a i n s i t eA d u l t s , c h i l d r e n € -c h i l d r e n 0 - 6 years3 8 3 a v e n t t i / y e a r ( A l l a g e s )5 3 years ( A d u l t s )6 years ( C h i l d r e n 6 - 1 2 y e a r s )6 years ( C h i l d r e n 0 - 6 year s)
G r i d B

0,018 m g / k g
S . 5 S E - 0 9 m g / k g - d a y1.4E-09 m g / ! < g - d a y4.8E-09 m g / k g / d a y
K 9 E - 0 9 m g / k g - d a y3 . 3 E - J Q m g / k f l - d a y4.BE-10 m g / k g / d a y

2 , 3 , 7 , 8 - T C D D E q u i v a l e n tC o n c e n t r a t i o n ( C ) :Oral I n t a U e tA d u l t sC h i l d r e n (6 - 12)C h i l d r e n (0 - 6)Dermal I n t a k e iA d u l t s
C h i l d r e n (6 - 12)C h i l d r e n (0 - 6)T o t a l I n t a k e iC o m b i n e d ages i . S E - 0 8 m g / k g - d a y 8.1E-09 m g / k g - d a yExce s s cancer r i s k a t t r i b u t e d t o 2 , 3 , 7 , 8 - T C D D e q u i v a l e n t sC o m b i n e d ages 2t 2E-3 1 2E-3T o t a l excess canc er ri sk ( i n c l u d i n g c a r c i n o s e n i c P A H s )Combined ages - 4 in 1,000 C 4 E - 3 )

G r i d T C
0.010 m g / k g

3 . I E - 0 9 m g / k g - d a y7.BE-10 m g / k g - d a y2.7E-09 m g / k ^ - d a y
1 . I E - 0 9 m g / k g - d a y1.8E-10 m g / k g - d a y2.7E-10 m g / k g - d a y



U . o f B t m r t A a l
T h e most l i k e l y f u t u r e land u s e f o r t h s A r k w o o d 3 u p » r f u n ds i t e i f t i n d u a t i a l C B o n d y mamo, J u l y 2 P 1330). T h i s l a n d u s aW A V used i n d e t e r m i n i n g t h e r e m s d i a t i o n g o a l s f o r t h e s i t e .
D i o x i n s and Dibanzaf urana
I n t h e J o h n s o n l e t t e r < J u l y 3 0 , 1987) , t h e A g e n c y f o r T o x i cS u b s t a n c e s and Disease R e g i s t r y <ATSDR> di s cu s s ed -sr e m e d i a t i o n goal f o r 2 , 3 , 7 , 8 - T C D D a t o t h e r S u p e r f u n d S i t e sw i t h i n d u s t r i a l land u s e c f 5 0 u o / k g C p p b ) ( A t t a c h m e n t i ) .The r e m e d i a t i o n goal of 20 u g / k g has been u*»d at o therS u p e r - f u n d s i t*n w i t h i n d u s t r i a l land u s e acros s th e U n i t e dS t a t e s - T h i s r e m e d i a t i o n goal a p p e a r s t o o a a p p l i c a b l e t ot h e Arkwood B u p e r f u n d s i t s since t h e most l i k e l y f u t u r e landu s e i s i n d u s t r i a l . I f a l l s u r f a c e s o i l s g r e a t e r than 2 0u g / k g 2 , 3 , 7 , 8 - T C D D e q u i v a l e n t s were r e / n e d i a t e d , t h i s remedyp r o b a b l y w o u l d r e s u l t in an o v e r a l l s i t e average much lowert h a n t a r g e t l e v e l o f 20 u g / k g 2 , 3 , 7 , 0 - T C D D e q u i v a l e n t a .

. A r o m a t i c N v d r _ o c a t o n f i
T h e r e m e d i a t i o n goal f o r car c inogen i c P A H s i s e x p r e s s e d i ne q u i v a l e n t s of BaP. BaP is one of the most c a r c i n o g e n i cPAHs and serves as the bench mark for the o t h e r car c inogen i cP A H s i T h e s l o p e f a c t o r f o r B a P i s i l i S ( m g / k g / d a y ) - !( S P H E M ) . T h e f o l l o w i n g a l g o r i t h m i a used t o c a l c u l a t e ar emed ia t i on goal f o r c a r c i n o g e n i c P A H s i

T a r g e t Risk ( e . g . , I E - 6 ) * BW * AT
Gf # D * E * Ef * SF CAi * Am + As * @a * Afa)Qoal -

C

W h e r e ; A b « f o r m a l a b s o r p t i o n f a c t o r C 0 « 0 1 3
A i - S o i l I n g o e t i o n RateA d u l t : 1 0 0 m g / e v e e n tA m * S o i l m a t r i x oral a b s o r p t i o n f a c t o r C O . 5 )Ae * S u r f a c e are of skin exposed ( h a n d s ) to soilA d u l t i 9 1 0 c m 2 / c v f t n tAT - A v « r a g i n g t ime <253SO d a y s )BW « Body w e i g h tA d u l t s 70 kgC f * C o n v * K B i o n f i e t o r UE-6 k g / m g )D » E x p o i o u r e d u r a t i o n (30 y e a r s )E * Expo sur e s events per year (260 e v e n t s / y e a r )E f u S o i l a t x p o Q u r a f a c t o r ( 0 . 5 )SA « S o i l a d h e r i n g to skin <2 m g / c m 2 )S F • S l o p e f a c t o r f o r 8 « P ( U - 5 m g / k g * d « y ) - J

T h a I E - 6 , 1E-S a n d I E - 4 risk-based rumed ia t i on g o a l s f o rcar c inogen i c PAHs < & x p r e s $ e d as BaP e q u i v a l e n t s ) are 0.6,£.0 and SO m g / f < g v


